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Abstract of JP 2001053286 (A) 

PROBLEM TO BE SOLVED: To provide an insulating film suitable for a semiconductor device 
represented by a TFT, a method of fabricating it, a semiconductor device where the above insulating 
film is used as a gate insulating film, a base film, a protection film or an interlayer insulating film, and a 
method of manufacturing the device. SOLUTION: An insulating film material used for fabricating an 
oxidized, nitrided, and hydrogenated silicon film is manufactured through a plasma CVD method using 
SiH, NO, and H as the material gas. The composition of the film is indicated by it such that the 
concentrations of oxygen, nitrogen, and hydrogen are represented by 55 to 70 atom%, 0.1 to 6 atom%, 
preferably 0.1 to 2 atom%, and 0.1 to 3 atom%.; To obtain a film of such a composition, a substrate 
temperature is kept at 350 to 500 deg.C, preferably 400 to 450 deg.C, and a discharge power density 
is set at 0.1 to 1 w/cm2. 
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H^^^s-tsK-f^bK^b^y r?yn 1 0 2 bt- 

»JiSt*. IWKaft^yaylRl 0 2a(41 0-10 0 
nm (»^t<i42 0-6 0nm) C0|««U K'fbS 
flJ**^y3VjRl 02bl41 0-200nm 
<{42 0-l OOnra) Off §T^^I>. 

[ 00 3 1 ] c^^oiwiflaeo'TiT^PEaor^xv 

a{4, SiH 4 S:16. 9Pa'l/sec, NH 3 S:16 9Pa-l 
/sec, N 2 0£3 3. 8Pa^ 1/seck LTKJSES^A 
U «?flS3 2 5°C, KJ£JE^4 OPa, »«t#*« 
0. 4 1W/cm2, ftW8ifa|r6 0Ifflzktfc. Kft 
fift**fl;i'U3yJRl0 2bJ4, SiH 4 S:8. 4Pa' 
1/sec, N 2 O£2 0 3Pa-l/sec, H 2 ^ 2 1 lPa-l/sec 

bixRmmizmxi. «s?flS4oo°c, kjee^2 

OPa, jMKftftXO. 4 lW/cm 2 , K«J1«6 0MHz 
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[0032] z^Tmuzmmit^vaymio2 

aii, «HS#9 .28X 1 0 "/crfT* 0 , 7 <Hfc** 
Ty^-^A (NH 4 HF 2 ) ^7. 13%t7-yf7y 

(NH 4 F) £1 5. 4%atr8£*ffl Ur 
5*-5 7rtt*L ffiift4&LAL500) <5D2 0'C(Cfc{t 
|,x-y^y^aS* J 6 3nm/mini:a<, aWCWVMRT 

[0033] fclC, 2 5-8 Onm t<«±3 0-6 
Onm) «fl^T3MW^*#t*^tt*l 0 3a 
i , r 5 X v c v d n° >y * £ft t* o&ft^-are 

TW 1 0 2 i# B a B «¥8tt/f 1 0 3 a i: JSM^iiM 
y« 1 0 2 a t HftOflttSftS/ U 3 y H 1 0 2 b £7° 

9x?cvDireaKL-c«i». ratwr**si 

H 4> N 2 0, H 2 #>£>S i H 4 tH 2 ^V^iS i H 4 <0^fc 

•c* £ . mxftxm.i' u a y« 1 o 2 b 

[0034] ^LT> »ftfl:oxg*ff v^fAK*»* 

*io3 afre>m$m*mi*m 1 0 3 b «r#jfct* . #j 

m) s ifcli5evbf-7^7--^a (RTA&) 

tttHMttfttlv*. RTASTli, jj#MR?y7\ ao 
yyyyr, x?)V/\y4 Vyyy\ ^-fe/y^yrft 

ifi&jeaitfflv^ . «VM4*fBB¥7 - 1 3 0 6 5 
atSMWI 10 3b 

»flft<0ISftt 4-f . # B H B »^***%*-t § ** 
£Kffi£#T:B<C:i#WST-ft , y> 4 0 0-5 0 0°C 

•e 1 mmmmcomMmi^^-t ***** 5atom% 

[0035] fglMtSr y-f ! -7x-/l4£tCT?T 3*£ 
iot*4#. Hit*. 

i/-irw^ittaw«3 oHzki, l^—r-x* 

/l*f-»«* 10 0-5 0 0nJ/ci2 (fWWfc»43 0 0 
-4 0 0mJ/cm2) fc<tS . * bTiflttt'-A£«£ffl 



(t-A'-577f) £8 0-9 8%t LXfro. Zco 

[0036] JRT--/l/|fc£±$*£*:t47 r-*X7 
--;WF£fflV\ g»«Hm+T6 0 0-6 6 0*08* 

«ojBfltrr--/i/*ff a . v Ytfjtfc lt k# B a B lf¥#ft 

#ft«c0JiE£ (*HMlJ-m5 5ni) ±9M-1 5% 

[0037] %LX. e a a B «^*iI10 3b±t7* 

•C^flM^frii^fttt^fJUTft^^ftll 0 
4. 105a*»(KtSttli:f&. F^X-yf-y/ 
fcttCF«fcO,«fi£#*£fli^fc. *f>» s r?Xv 
CVDffi^iSECVDffi, *fctt^»^16|cj: 0 5 0 
-10 0nmc0lf§«b>-U3y^J:§vx^«l 0 

TEOSi0 2 i£?l£U RJEETMOPa. ££££ 
3 0 0-4 0 0'C£U iWS»(13. 5 6MHz)t7J 
W£0. 5-0. 8W/M«-ClHr&-ti\ 10 0-1 5 On 
■fWiWfctt 1 3 OnmOJf S teWtfWft . 
[00 38] ZLXytYVvXy^XflQlZWi. 
ft, nf-Y*;^TFTt»)j«-6*RiNfiWil0 5 
ald,*V«EEtW1iPtfti»Tl x 1 0 16 -5 X 1 
0"aWc m 3gScomST'pM^#4fl»^^» 

lCtt» *>7* (B) . T^Sxt>a (A!), ^TU«7A 
(Ga) ^rfJflB^mi 3BK07C«*«»li5,nTV^. 

^-y F-rax'^'^ y ( b 2 h 6 ) Srfflv^ 
•7* (b> saanu:. *7» (b) aaratt*^ ti^ 

BTflr<«H.Tt*l,*iarV^ (B) frffi 
3D Lfc^NWMI 1 0 5 b (4 n ^ */UfflT F TtO t S V » 

[00 39] nf-**/^TFTOLDD««£j|jJjftf 
nS^#4t-|»^»7C*^ft«^*Jil 
0 5 b fcj8«Wt«airf6. ^*{=*ttT nS*#4 

thTM^Ttmiz^ 'J y ( p K ttK ( a s ) , ry 
f^V ( S b ) *^ffl«89«gfl'5"8l<«af*«»^T 
V>6. 7=)-FWy'Xb-7X^10 8*^t, i^lTIi 

yy (p) Sr»t^<, 7=fX7^(PH 3 ) ^ffl 
io9fcfcfti»yy (p)?tg(42xio i6 -5xio 

( n- ) tart. 

[0040] «(C, TX^Jfl 06&M*t"#«?tfc7 

•yK^^x-y^y/^iO^-rs. -et-c. hi 

( D ) fcH 1 ( E ) T"6«^ftJi 10 5b KftSBLfc 
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B&4>T'5 0 0-6 0 O'CT' l~4BSfi|<^R7~-;l' 

Wrii. ^f-SffiWJI^, KrFX^V 
(»S2 4 8m> £fflV\ ttRlf-AtjWt 
t X , fyeffliSK 5 ~ 5 0 H z , X*yHMME 1 0 0 
-5 0 OiJ/ctffc LT*l*t*-AW3r-A*-7-y7^iJ^ 
•&80-98%J: LT j£4 LT , JMR^SWMIA^JKS 

[0041] &fc, y- h*&S8JI 1 1 0 Srr^XvC V 
Dte*JflVVC4 0-M SOmOWSTS'yavrfrtrt! 

x. 77Xv?y--y?wmz¥io. y?x*??v- 

->7>mte, *S£3 3 8Pa-l/se«£AU JE*2 0 
Pa, &m$M3lO. 2WctfX'TJX-?$:±]&lX2ftffl 
Hmtl. AMI, 6 9Pa'l/seci;K«$r 1 6 

9Pa'l/sec#AL-C. Efj4 0PaTP3*fcr9X^S:4 
*l/C»il,TfcJ4H. *«gfti:3 0 0~4 5 0°C, 

mi<moo°cbi-&. zcom%x\ m*mm 

1 0 4, 1 05b o*ffl£:r9X7? y -^v/JKrf 
t o*< i k h . ttz. wm*N 

t o * mtzmxt* ztiz&.*)> mmmnam 
v\ m&msms*3M& u a>«i o 2 1> tiro 

fc, SiH 4 £8. 4Pa-l/sec, N 2 0£ 2 0 3Pa'l/se 
c, H 2 £2 1 lPal/seciLTSMcgAU 

g4 o o°c, kjee^ 2 opa, mmnmszo . 4 1 W 

cm 2 , OMHzfc LTJfflSLfc. 

[ 0 0 4 2 3 MNUR 1 1 0±Ktt, 

*Wl/CfcJ*VMF, mmtX^MhZWiEMb^ 

-'■mmmt-t&zkbX'Si. ^mmmx-n, mm 
&nmmmm^&z>mvm ( a) i i i k&mm 
frmmm ( b ) 1 1 2 1 saws-it*, mmm 

(B) 1 1 214* (Ta) , (Ti),t 

U7r> (Mo), ?yyxf-y (w) »e>matvtZ7£ 

ffl»£*H£fc££]R <ftSWfcttMo-W££|R, Mo 
-Ta^K) T»J»«UrS<, *M (A) 1 1 1 
iim<t?y?)V (TaN) , gft^yj/Xr^ (w 

n) , w&fy (tin) is, mit=tvfr'y (Mo 
n) «rirr»jsi-6. WM (a) i m^y 

my5/'Jt^ K, +9>$'ViM H, ^y7r>^ 
'JIM HtJIffltTfcAV^ Wtl (B) 1 1 2{4« 



< , mmmmzm 1x^30 pwkt t t **» 

-sfc. flitf. ?y^f> (W) U|»R»K$30pp 

[0043] «U (A) lllfil 0-5 Onm (#4 
L<«42 0-3 0nm) fcU IW* (B) 1 1 2«42 0 
0-4 0 0nm (#4b<{42 5 0-3 5 0nm) t-fWf 

&w xmmmxn. mm (a) n it:3 0n*ow 

Stf>TaNK£ s #«l(B) 112t(43 5 0niOT 
a»fflV\ ^ftlU^'y^tMlfc. TaNl 
ttTa ? h fc LTXn 7 fifXHZA. r fcfflRfc 

§iJii^K±-ri.C:i:* i T^S. afficOTaMoSR*«i 
2 0 w ncmgST* 0 h«ffitffiffl'tl.<?)H®LT 

wtw^ $m^>T am^rnxmi i&ou. Qam%.x°h 

'Oy—hVMk thiZ % Xh o tz . T a N Ktt a 

fttfa«»Ta||iWWI(Cll*£k*»r**. 
L^V^', (A) 1 1 l<0Tt2~2 0ra®SO 

WS-cyy (P) fcH-rUfc^yayUtJWLTtJ 

(A) 4/i{i#«l (B) *«»uit**1-*7/^y4 
S7C**>^-h«)il 1 0t|£IW6<0*l»<'ii:*» 
§ . HfhC L-T i , ( B ) I4J£K*^ 1 0 

-500/^ QcicodH-Cf 6 ilk^ffiUi. 

[0044] 7^^^yX^7X^' l l 35r»BS 

l, «m (a) 1 1 ikmm (b) 1 1 2t^-ig 
xn-yj-yrixy-hnmi 1 4, ii5fc#sw 

^'x, Afcttc 1 2 5:fflV^T 1 -2 0Pa«0RJ6EJr? 
ffd^fc^T^I.. y-bmSl 14,11 5{i, ^« 
KA)HfSill4a, 115at,#«i(B) 
114b, 1 1 5 b fc *«-*t UT»jSS*J.-r 
icon*, n^-r^MTFTcoy-hmSil 1 5 

i o 9 <o-»fc , 'f- hjmm i loot 
( b ) cnwxnmh z k h^mxhh, 

[0045]^V^T', pft*/HTFT«V-^Ii 

l«fi«7thVyXb7X^ 1 1 6T*atT 
*5<. -etT, 17{4^7y (B 2 H 6 ) 

*m^iz4*yY-ymxmm-h. zcommcot'^y 

( B ) i$yg{43 X 1 O 20 — 3 X 1 0 21 atoms/cm 3 fc&!> 



i (p + ) t*w. 

[ 0 0 4 6 ] JflC, nf-v*;USTFT<0V-X««4 

ff->*:„ ££TJ4, 7*X7^>- (PH 3 ) &fflV^4 
tfvH-TSrcfrK y y(p) m* 1 x 

1 0 20-1 x 1 O 21 atoms/cm3i: Lfc. *BHa»+T 
}4. 18fc*4*l4nS 
£#4lW»^*<D«J££ ( n+ ) fc^-t. ^Mft 

{rui i 7 tit busk yy (p) mmztihifi* mz 
mvim&mzftfcxuy (b) m&timtx?m 
mm 1 1 7 taams*ifc y y ( p ) i /2 

[0047] -etl^tLCOilST'SPSn^: nf 

7--/vmx-frd <, z<r>JM\&?T-*x7--iV¥* 

5t7 K^--7^T--^ffi (RTA&) "Cfr^fc* 1 
7--^«M{4BS^«^* j 1ppiiWT, #4b 
< (4 0 . 1 PpmJJlTOM^#H^;*-C4 0 0-700 
*C, ft*tWfcl45 0 0-6 0 O'CTffa iiOT^l * 

siwmt5 5ox;tr4im«)«wittf-jfc. 

7--/WSl<om(C, 5 0-200 nmcOJfS C7)«S^«S 

«ii9 fciMMy y n v« ^snt y y a fc* ? 

1R£$ 1 «# 1 8 8 3 4«4# 1 8 8 4 WTOfiS^ 

*u* avw, #18 7 6<ry$kft-wmLxi>zmm 

C 0 0 4 8 ] SStt-ffcOIigoa, S<ofc, 3-10 0% 
tf>***atr»fflSl+T, 3 0 0-5 0 0°CC1-1 2 

Jfco^y^y vmmhxux- £>*>, 

[0049] * oa. ®m&mm±.izz &(cf* 1 
#1883* fctt #1884 (omrmttm.tt&mtt.i' 
y 3 yJK£j£HLT«s*M 1 2 o . 

H^liRflm**^ 'J 3 yJRS . S i H 4 £ 8 . 
4Pa-l/sec s N 2 0£r2 0 OPa'l/sec, H 2 £844Pa'l 
/sec*Al/CRJB£Efl4 OPa. £K£X4 0 0°Ci U 
JWW*flf**0. 4W/cm2fcLT, 5 0 0-1 5 0 On 
i (#4L<{46 0 0-8 0 0nm) «f$t«t^. 

[0050] %lx. mmmrnm 1 2 otu: 

JBl 1 9TFT*)V-XfW*fcttHl/-f >HWfcJW" 

43y*$»hrt-rt*jttfcU y-*E»i2i, 12 

4fc, HM>iail22, 1 2 3£JgJjW-6. 
TVVfrvtt*, *H»K1i^OS®&, TiJK£l 0 0 
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nra, Ti**tf7^5-^JR3 0 0ni, Till 5 0 
Vli. 

[005 1 ] Jfct. A".y^-S/ 3 y)il2 5ttT, 
3Wk5/'y a >«4 fcfcSRfcSfci' y 3 yM£ 5 0 - 5 0 

Onm (ft^Wfclil 0 0-3 0 Onm) <7))f§T'^j£t 

WL-CffiUvWfcWfeii*. 3-10 0% 

nfrmttimmftx-. 3 0 0 - 5 0 o«ct 1 - 1 2 

(SHnrBftS" y 3 y BTCJftS L* Z.co£o fcfflflTCJR 
ffiafcfrd t , flISIttttfl 1 2 0 *#jfc*SBWBSfe* 

mite y 3 y»o#^r*3few»aj §*u imwimm 
otewzymv** >vTZti&ztiz%y)*m<7M® 

tfmtt$tiZ><7)X\ Rffl3;h.4**ttT«IfcftifcWfc 
ffiRU fttt¥*ftl 10 4. 1 0 5 b«*»ftSlMfc 

aflak*ft^y 3y^«ttis^7j<*T'ff 3 
y§s*»fet)***«ftajsfL&io-c. a«^*«i 0 

4,105 b{4±Silfc J:tfT*flgtf>WfflJ: 

til.. *fc, i-<o**-ftarattr5Xv^flassfflv^ 

[00 5 2]idUTfflR10 1±fc, nft*/HT 
F T 1 3 4 fc p *JVmr F T 1 3 3 t 

pf-^^MTFTl 3 3fctt, S«¥ 

WH i o 4 1 ^ 1 2 6 , y -xffing i 

27, FH^Wl 28S:*LTV^. n^^S 
TFT 1 3 4 fct4, A^^** 1 0 5 tf«r 
AMI 2 9. y-hW115k*Sr6LDDfWl3 
o (J». ifOi^'SrLDDffl^^Lovtiat) . y- 
X1RW13 2, KM y«Wl 3 l^*tTV^|>„ i05 

Lowmm^^mm^a. ^^*3-s 

A<in{C»tT. 0. 5-3. Oftu (»4t<i41. 0- 
1. 5^tm) fcUfc. H2"Ctt**tW.»TFT*J/y 

[0053] ;<oJ: o t#«t^TFTco^tt^WiL 

1U.TF T XJipf-v J: V nf-v * 
;PMTFTJfc{z^^;^L=8^m, ^^*/HBW= 
8^mT'*0, nf--v*^MTFTW4LDDi:LTLo 
v=2^Hi$r|gftT*S. 

[00 54] TMUcTFTtfeMtnft 
**91TFTPB, Sfi^O. 10V/decJ3Lh0. 30V 
/decOT. Vth^O. 5V£Lh2. WM» 
*^»S(4 1 2 OcmVV-sectlt.2 5 Oa^/V-secOTt 
f*ik**7*«. 4fc, P^^aTFTT14, S 
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0 . 10 V/decfclh 0.30 V/decJilT, VthJ- 

2. 5vja±-o. 5 vot. mmmmmt8 0™ 

2 /V -secJiLh 1 5 OcmVV-secOTt-T h Z. b h . 

Mzuwmmtzmmmmmzsiu^ n 2 o, h 

[0055] [gffcH2 ] T FTtf)iStt*fc-$-4tSflW 

^RlftKwm^i, W-l?-7--;l/a<0W« 
li. #HPP7 - 1 3 0 6 5 2#^CIIII*3*i4M«7C 

[0056] us (a) x^i-xdiz. msmitm® 

tzlX, Xmi 0 l±fc«ftafti/U3yKl 0 2 a, 
KfcffiflacJHfci' U 3 y«t 1 0 2 b frgjftfft . * 

r^xvc vDi^^»^tairmiw*HWMi 1 

0 3 a 2 5-8 OmnmZXyMtl . «itf. #tf B 
«^U3^ffi*5 5nmcOWST"®fig-ri». Ml 
SWT 1 0 PPm0MS^Zl&#ffl&XV>3- 

hmx-mixMrnrnztttini 50mm 

S. l«7C^Wi-'y^;KN i ) , ^A^tfA (G 
e).i(Fe). /*95*7A (Pd)^X(S 
n ) , IS ( P b ) , zv*s/Uh (Co), ( P t ) , 

m (cu) , & (Au> icotweaif** 

[0057] f lt, 135 ( b ) &rcmmp)Tm? 
k jiNUt v i) 3 ymmmmi 5 ertwicmnc 

^T5 5 0-6 0 0T3T1~8I$H<0JR7--/I'£fi : 

3 . JJLhOIgfcJ: OftMmiWR (Mfy'J ay 
K) 1 0 3cj&J#S£fcj&*T$4. L*»U £££"?« 
xmX'»7--Mz£^XttM$titz%i$M¥mm 1 
0 3 c tt, 3M@[«^«WHr^T«S«K«fflPt«. fc 

ttHBTttfcOy^AarfcOT**. 7?y# 
mfrbxi? b/H>, 3^WSMIW(E(cJ: OEfiWfc 

»§;ii££i:#&6, 

[ 0 0 5 8 ] £<9 J: $ tt&Hiff¥*ffcK 10 3c OftR 
TUMrtSfc^T**. ^— f-7~w^T1i^f B 

mmm 1 0 3 c *-fl»««w= tr *»fen»flft 

±ffi@W£*J$^l>£i#T*§l>. W*. 
tf, XeC lXdf^VV-if'- (}fcg3 0 8nm) 



0 Hz, X*;Wf-*« 10 0-50 OntJ/cm 2 fc LTTO 
t'-AW-^*-5 y7||^(8 0-9 8%b IX W 

ttfcJ: *>«*>£ W»U £««Jgmr B « 

1 0 3 c^iBKg^&ttaSE7aR^»«tt3 
x 1 0i"-2x 1 0 1 1 atoms/cm 2 
[00 59] *£T, 0-24 77 3 5#£« 

THRSftTv^y >y ? y ymxnm^xfio £ i: 

li.-mtc^n.n-^X'h h> icoy>v?v> mumz 
x >o%i&%*mvm io3c ajH£rc*o»£* 1 x 1 

0'7atoms/cm3OT s Jff* L < 14 1 X 1 0 16 atoms/ctf fc 
*-«Bi8**£i:3&»T*6. H5 (C) fc^-f 

1 3 fc. & B H B «¥#ft)I 10 3c ^M(cvx?»Ji 
]R1 5 1 S- 1 5 OniWffSfcJBjfcU ^--fmj: 
9BI1PS1 5 2£#jfcU &HiJf^flffiO-~»£Jgai 

zlx, wtmsttimmLVx. m 
mmm 1 o 3 c t y y-£*si$ 1 5 3 «nit« . £ 

comX\ 125 (D) feitf i^fc, ®g#HM+-C5 
0 0-8 0 0'C (»^L<(45 0 0-5 5 0°C) , 5- 

24B$ra, wttfs 2 5*0. 1 2®mcomm*fio 
t . y 15 3**^* ^ y v vtLxm 

* s ffefUtv U a y« l o 3 c KBffLTV^JlttlETC* 

x . vz?mm 1 5 2 1 y y^*«^ 153^^* 

UH5 (E)(SSrtJ:3fcft«iplWWil04\ 1 

o 5 ' mm-h ; 1 1 ± *) . isjMkwis-cffiffl 

«7U»OitKSr 1 x l onatoB/rfHTtiTDi 

[ 0 0 6 0 ] SSMCT UZ&V&M 1 ( C ) *^C0 
Jjgtfigitf, £Oj: 3 «r*R**fMI 1 0 4 \ 10 

y >y ^ y y mim* . *li»co*S t <i* i> 

««<0SSttft<0Igt *J V^T R« ttf 3 fc * * . 
[006 1] f»3] 06-08 £fflV^#l?»J 

Mfflt*. *-f , »«6 o i b Lxmxm. mi 

aa--y?&?)# 1 7 3 7a0R*fflKUJt. tlx. 
fflR6 0 1±t:y-b«fi6 0 2*»jaUfc. ££-C 
a;^7^ffl^-C, ^»TTa) M£2 0 0 
n*OWSfc»Jj&Lfc. ^'-h«fii6 0 2^. gft 
9y?)V (TaN)I (Pf 5 Onm) kTaJR (KW2 
5 0nm) «2W«tttT«>SV^ TaJWiX^^^ife 
TAr^SrfflV\ TaZ?—!rvhblXm!8.i-& 
#>\ A r ^XfcX e ^X^jDifc?l^^T^A"-y ?■? 
4 1 rt»«*<0«W«* 2 xlOOPafitTC-t* £ t ««T 
#S (06 (A) ) . 

[0062] zlx, y-himme 03. maem 
*«6 o 4 tMd&smki*\vvmasAiiz. ?- 

b»JS6 0 3i4, 7°7X-7CVDffi^fflV^g*y-y^ 
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*<0±t« 1 1 8 8 4<0*ff 1 TfaW-4il 

<fcSflS**fti/ y3VK603b£l25 nitfOJfS 

jfcfr*. #ft**mwM6 0 4t>:r?x-?cvD 

ffifcfflV\ 2 0-10 0nm, Jf* L<«44 0-7 5nmO 
WSfcJWRUfc (06(B)). 
[0063] ^LT, 7r-*X7x-/WF£ffiV\ 4 
5 0-5 5 0WlB*fS«»M£ff^. i^KWH 
fcJ: 9 6 0 4 *>&***»ffl3-ii\ S# 
1-**3«5&5at«ic%£ri r ftS. #ftJt¥ 

*hm 6 0 4 m^t^txmn^\ mat^m 

T--^ffiT1i, W*.tfKrFX*5^W-lf~# (ft 
£24 8nnt) £fflV\ 

XMI«m3 0Hz, U-1f-x*;Wf-flSftl0 0~5 
0 OmJ/cm* , g^t'-AW^-A-^ -y 9 6 %fc 
UT#ftlt¥W»«^Sftfl:S:ffofc (06(C)). 

[0064] £ o LTffMS^fSft«^{*l 

605 izmmLx^vimmm&mthWitmt 

*3^kyynyjR6 0 6SjgjfiLfc. £ <0BHfcgft*3fi 
fci'U 3>«fc* 1 HE«Lfc# 1 8 8 4**frefl* 
L 2 0 0 nmOJfS fc»j£tl> . Z <0lHUMSicSlHfcS' 'J 
a yj$ 6 0 6 <0jR|R^«r 1 7" 5 XV C V D HBORJSSS 
rt-C^KM 1 -CfBIS LfcT? Xv? y -x^gtgfcfi: 

v\ ttMr¥*fM6 o 5mm&mtikTFTto 

**€ v 'J n >-Jg 6 0 6 (Cft VX Y~?X? 6 0 7 

zmmth, zzx-it, 02^x9^ 

*. £W4H*l,fcJ: ilzuvx wx?<n±% 

sis, *«iaoay»tj:-3T, mwc^hkh 

±0^S< ! 5:ofc (36(D)). 
[0065] £*>V5/* hvx; 607 fcfflWCiWfcS 
-fbJ<»-fty-y3yJl6 0 6$:X-yf-y^tT, f-r*;P 
«aR6 0 8£»£U£«, UvXhVX?6 0 71i^ 
*Ufc. ZcOXmzX*). f-v*7l^aiK6 0 8fc«t 
4«^h<^fl»*ft*fM6 0 5c0*ffi*®M$^ 
fc. £0***>HS«K6O8tt, f*O^|ifi»Jnc0I 

*J&*#i&r>fc (06 (E) ) . 
[00 66] «we, 7tbVX?^fflV^-z>' 
nrioT, nf-v*/l«TFT<o-»tpf-¥*;H! 
TFTOfl«£§dVi;'*hVX?6 0 9£»£U H 
Mffttftl 6 0 5 OffiBfttftS IX V i*«UNc n M£ 



n*m®6 10a$:Bf8.Uz, ZZTIM 
t7tX7^y(PH 3 ) ^\ K-Xi5XlO»a 
toms/cm*, JUKI OkeVfctT'Jy (P) £»L 

fc. tn* IMlVitxh^x? 6 0 9coA^->anji| 

&»JiW4£fc*^i6fcUTV^ (H7 (A) ) . 

[0067] VVX V 609 Ufcft, «M 
6 1 1 afcJKfcUfc. iOMfcliHciEaLfc# 

1 8 8 40*ttfc J: iiWhSMMcSMfc^y 3 yHT'5 0 
nUDffSfcJBSU: (07(B)). ftlfigig 
K6 1 1 a^fflt^{t^il7tfe B H B ®^ftSfcnM^ 

tf4ti>*»7m£»t&xg£fi : v\ n-mmm 
6 1 2t»*tfc. fit, ummm6 1 1 a&^L-c 

HIMI6 1 1 a»ffs^#jttA<t. mm&ftzmfe 

-t&'jmtffo^tz. ZZX'M. H-XM3X 1 0 13 aton 
s/nm* , OkeVt Lfc. £ 5 iXJB&Ztll n 

-««6 1 2KLDD««i: LT«|g§€l» (07 
(C) ) . 

[0068] »V^T, nf-v*;HTFTS:S3 l^'X 
hv^?6 14SMU p f- -v */MS!T F T«§ 

££f{i. -f^yF-r&T'^'^y (b 
2 H 6 ) *'ny (B) &gsjnt^. h*-X»44 

X 1 O'5atoms/cm2 s Jna«Jl3 OkeVi IX P + «Ji6 

1 3^^Uc (07 (D) ) . *LX. U-if-Tx 

Srffofe. (07 (E) ) . toft, **:MHHHI6 

0 8t«aieiiaR6 1 1 aztcotmi, mm>w 

*}->yLtz (08 (A) ) . 

[0 06 9] JJlbOLTOiT. n^^^STFTO 
V-XfRW6 15, b*W>1RW6 16, LDDfg$6 
17, 6 18, f-r*;Wg*jW*6 1 9#*»J£§*U p 
f-V^/PMT F TOV -Xffi® 6 2 1, K U"f yffl^ 6 

2 2 , f-v*;l^(K««6 2 0*«»RS<lfc. 

n f-p *)VWT F Tfc i P f-V *;HT F T T 

i ojiraaw 6 2 3 ims. ik, mi mmmm 

6 23(4^ 1 (cfe«L/c# 1 88 icomximztih 
m&itM&iti' 'J n y«IS"fflV\ l 0 0~ 5 0 0m<?) 
WSKJRHtfc (08 (B) ) . -?-tT, ^20«raie 
SM6 2 4 1 fca»Lfc# 1 8 7 6<0*frTf3iS 
WIWUiftjWIMfc^yayltTlWfcl 00-500 

mcomzmfcuz (08 (o ) . 

[0070] zcotmx 1 mao^ftoxs* ff*^ 

fc. £OI@i4, Witf. 3-1 0 0%c07j<*#HM4i 
T-3 0 0-5 5 0°C, #tt<{43 5 0-5 0 0°C^ 

*Slfci-i2i«Wf«ritfj»^. r^Xv^b 
Stifc****tr»BISt+'CH*OiBfirci 0-6 0* 



(12) 92 001-53286 ( P 2 0 0 1 - 5B^|$ 



[ o o 7 1 ] g i mmmme 2 3 1 n^nrai 

X.>y?y7>miZ£ *)Ztl?tl<OTFT<OV-Z.ffi.® 

ft, -eUT, V-X««6 2 5. 6 27 kYUJym 
6 2 6£#JSU;. HKl/0*Vtt*. JWBtWTtt; 

TiJ$£l 0 0nm s T i S^trA 1 JR3 0 0 
nm, T iRl 5 0nm£XA.y *SrCS^LTJ&fcLft3 

LTfflVtf: (08(D)). 
[00 72] ££>fc s K-yv"<-^3yB|6 2 8£^j£ 

^ISHT^ft. A- 7 y^-ygyHi75X7C 
VDffiT"SiH 4 , N 2 O s mi 3 frt>B&Ztlim%it 
i/Va>m. ttzlZSiH is N„ NH 3 A»4,ffiRSit 

TN 2 0, N,, NH 3 ^£$AbTr?XV**MI 

3BK£ 2 0 0~5 0 O'CfcMLTfcWf, #*tr|ll 
WfflSBftliM** fc*tf>T«Bte fc feSfcS * i b * 5 
2 Hlflrt^OlOIi:'*-* A'. y 

VW, i«FftKfc-t*ifc**a*U>. *»fc3llB« 
*SMt<oiS****fcUa***tf»ffl»+T3 0 0 
-5 5 O'CcomW®* 1 - 1 2B»M»£J; 0 
fif3£fcfcJ:'3ff&-5fc. i cot A'.y^<- 
^gyJR6 2 8*>^ig2<0*|BB6IIW6 2 4^ 3?2<D 
*BBft«aR6 2 4^*10*|BI«l^6 2 3^ *L 

•cm i mmmme 2 3#>^ B H B «¥#wi^i:*s 
t>K * v a ymmmrnvmis. ixmim 

[0073] JiLhOIgt <t 9 s P f-Y FTk 

n ^ */h/t f Tzm-~mm±iz&x?mcDmmx" 

mm-&Z.bii i X°%tz. ZIX. »X*;0S<9TFT(C 

fc^tt, y—h mm 6 0 3 b *mmm e 0 
8. ummkme 1 li^^eawiwuMsi^i/ 

U3^JR&3WBi-4ifct:J:i3. S^LftTFTfcfcV^ 
Tn^-v^STFTTIi, S«£0. 1 OV/decJiLL 
0. 3 0V/decOT. Vth£0. 5VJJLL2. 5V& 
Ts WKramKii 1 2 Oci*/V-secJ2U:2 5 Orf/V 
•sec&Tii-Sifc**?**. 2ft, Pft^/HTF 
T-Cli, Sfi£0. 10V/decJ2LhO. 3 OV/decBlT. 
VthS-2. 5VJiUi-0. IWft 



K{48 0cmVV secBLhl 5 Oatf/V-see&Tbt&Zb 

>-y aym^exm^^mmiiimb-tixmm 

fcfcSHl/tn*. 

[0 074] [SatW4]*Hilffi|SH9~EI13S# 
SgLTKiHtS. ££?ttiBIHB<0B*TFTfc s M* 
«<0HffltSftfeit6«»l3IIW)TFTS|iI-gHKJ:fc: 

^»7rEi»flrir«atwwr**cMos 
asst. ^xryy^iii»s»jjEi-snf-Y*^fflTF 

[0 07 5] 09 (A) tefcvvr. S^2 0 ucuwj 

mi*m->ii. i<offlR2oi<oTFT*»dw-4fiB 

£T«2 0 2 £»J&-fS. T«I2 0 214, ffl£2 0 

BKftWC, 7'5XYCVD?£T"S i H 4 , N 2 0, NH 
8 a>&ft*§*l6IHfcBfti'y 3fK2 0 2 a£5 Onm 

S-^tCft^fttofc, ^ 1 Tfi« Lfc # 1 8 8 4 coft* 
*tttftV\ SiH 4 , N 2 0, HifrbfmZtl&m. 

^b**fbx y ^ yjR 2 o 2 b & i o ommm^x 

T«2 0 2itS. 

[0076] 2 5~8 0nm (lif^U<ii3 0-6 

onm) mzx-ftmnmmh*mm2 o 3 a 

& , r 5 XV C V T>W&X> t >y ^ ^<04«9IO^rJg-C 

*H»JTli, r7XvcvDfetfN B B«x 
y3yK*5 5n*0ff$fc#j£U;. T«2 0 
2 1 ^MaiflWI&^rtS^IHWMI 2 0 3 a fc \m t&M 

mxmifrtzzbjj^ffix'b&nx'. mzmm&i 

Xb&\\ TiS«2 0 2&»JjtL3ttt, -H^«ffl^, 

*), mft&TFTnw&^v^L^m&m 
mim%ii&zbtfx'zz> (09 (a) ) . 
[0077] %lx, ®m%swm*m Lxm, 

'Xffim^~t&¥m&m2 0 3 a*^^^^f|:«2 

0 3*b t . i iTii. 

*il2 0 3 a iCMMt^U ayJRSfflV^OT. 

*»fe«ftK^y3yR*»jj&t*. znifm. u-v 
-T~-)um*m7--)um (mmmm) rmmti 
im\ z z x-imtm 2 T-a^fc^iH^ 7-130 

6 5 2^«C»SS*UtafStfl!oT, «7C*^ffl 
v^fe a B -ftffim B a B «*^Ji2 0 3b £jg|£L*:„ * 

■f , s*m*T 1 0 P P mnmLTtrnz-stsmmzz 

ft (0^-f) . «7C*W4->y^;KN i ) , 
■?->)A (Ge) , i; (Fe) , A^^A (Pd) , 
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XX (Sn) . |B (Pb) , aJ^Uh (Co) , 
(Pt) , m (Cu) , & (Au) %t'X'&Z>, tSftfc 
WlSTIi, **f 4 0 0-5 0 OTX* 1 BftlfllftO&B': 
SfcfrW >J 3 5atomic% 

*»H»,+T"5 5 0-6 0 0"CT-l~8^rao^T-- 

li3X10'»~2Xl OiiatoB/crfTftofc. *<Ti 

XeC lx*i^~f- (*£ 
3 0 8m> £JBV\ 3K^jRT»Rt-At»JSLT, » 
H/IM5-5 0Hz s x^l^MBKl 0 0-5 0 OmJ 
/ci« t LT»Rt"-AW:stw«-5 <y7JW£fc8 0-9 

203bfcftS (09 (B) ) . 
[00 78] %IX. lg B B 8 «^##:l2 0 3bSrX.yf- 

ymm ix m^zm l , ft#¥#f*=i 204-20 

^EECVDS, 4fcl4X^y^afc«l: 9 5 0-10 Ora 

on§ cogHbv u ^ vie ii>vxi?i208 

*. W*.tf. $£ECVDj£T'S i H 4 fcO,fcOft&#X 
fcfflK 2 6 6Pa(C*SWC4 0 OXJtjD&LTIHfcs'y 
avW&jWW* (EB9 (C) ) . 
[0 0 79 3 zix+vfrvY-Txnzm. 4-fs 

7*hl':/'XbVX?2 0 9£t&tt\ nft^HTF 
TS»JjW**K^mWMI2 0 5-2 0 7«^H(CL» 

^mmzmmtzmxi x 1 0^-5x1 o^atom 
s/c^w&comx'pmittts-t^miTmt 

ny(B) sasanLfc. tfny (b) co^nii^yF 

* t * t^tisaD tj < z t i> x-% t . zzx-otf 
ny ( B ) mtoli&-fli>&mx%\^\ *'ny ( b ) 
£SamLfc¥3WWB2 10-21 2ttnf-Y**fflTF 

»J2 4fc(4Hli«3f*U^ST'fi : oTi.^V^ (0 
9(D)). 

[00 80] nf •vMST F TCO LDDf 

*mwwi"2 10,21 ltaswtiisan-fft. 

fts ft^t»7* M/^h7X?2 1 3-2 16* 

»$Uc. ££-c«yy (p) &»r^<, 7*X7 
(ph 3 ) m^tz^^yv-rmmmu^ m 

«S*Utn-3RK»RW2 17, 2 18«yy(P)ii 
fl"ttlX10"~5xiO"atois/ctf<D":'t5. 4 

fc, ^Mft««2 1 9 a, mm$<r>mmm.mm-h 
isbmwsNvb o . zcdwmiz h m imzxv y 

(P) MRU:. (010 (A) ) 

[0081] -?x?*208*7?»*iricJ:!J 



EfcirLT. 09 (D) kHl 0 (A) fJlSTaSJnUfc 
»ffl«+"C 5 0 0-6 0 0°CX 1 -4 $ffl<7)W--)V 

it:. mmmix?rixi>&\\ *mmmxn, u 

(tfcj(24'8n) MBK «ttt-A*««tT, 
J8SR5~5 0Hz. X+A^-ffBEl 00-50 OmJ 
M k LT»Rt-A<03r-A-9 -y7°fij££8 0-9 

[0 082] ZIX. htmm2 2 0 £7°5XVC 
VD&£fflWt40-l 5 0nnWJPST»«^4. 

-->^fflWffflOKJfcSrtT\ y-MfiBKOlSIRtc 

it. ***3 3 8Pa-l/sec*ALs JS7J2 0Pa s KJM 
«7J0 . 2W/cra2-C , 7-7XV*±^LT2^5Jpi-tl,. 
*V^i, *^Sr 1 6 9Pa-l/secfcS8*£ 1 6 9Pa'l/sec 

mxLx, B.j]4o?ax®mi l zr3x~?z±i$,ixmm 

LXit&K ««S«(i3 0 0-5 0 0'C, ff*L<tt 
4 0 0-Cfc-fS. i«>S»T. A^^*«2 04, 2 

1 0-2 1 vv&smr-Tjxw v--y?9mt&z 

bX\ Vt*lX»6#uy*yy. tsxmwmze) 

mam* tm*. miz*mm*ztt%m:z 

IWI«»N,OfcR^t»A"t6ittJ: 

vvflUB#fc*. y-Mfi»K2 2 0(4^2 0 1 

l < , S-fbM^bKSft ^ y3>-R202bfcR 
SiH 4 S:8. 4Pa-l/sec s N 2 OS:2 0 3Pa-l/s 
ec, H 2 S-2 1 lPz l/secCDWlltXmmizmAl, S 
«iSJK4 0 0 5 C, KJ6jBE7J2 0Pa, »t«j«PK0. 4 
lW/rf, JWJ5«6 0MHzi:tT»«-ri> (010 
(B) ) . 

[ oo 8 3 ] hws&imf&tiibtm 1 <o 

*»4>*6i«l (A) 2 2 1 k^TO^^§^m« 

(b> 22 2 tmmtmtz. ii-ctt. Ta*^-y 

<y h t UfeXyN-«y ^ffiT^mii ( B ) 2 2 2 * 9 V 9)V 
(Ta) •C2 5 0mC0fl|[StJg«t, WtM (A) 2 2 
1 tifift> V ( T a N ) X'5 OnmCOff S t»«L3t 
(010 (C) ) . 

[0084J&£, 7*M^'XbVX;?2 2 3-2 2 

7*jmi* mm (a> 221 t^mi (b) 222 
t tns^x 7 ? y y lx y- h mm 2 2 s - 2 3 1 1 
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«*RH2 3 2 Zmm-l . 2 2 8-2 3 1 

fc8MSR2 3 2tt, (A) H«2 28a- 

232 at, (B) #>£>j£l>2 2 8b-2 3 2b 

Jfrf4y-}JW2 2 9. 2 3 0«;7«giS2 1 7, 

2i8co-ai:, y-himm2 2oiftixn?M 
ommt (0io(D)). 

[008 5] <X^X\ K»l3Btf)Pf-**rt£!TFT0> 

14, ^-hWI228tV^>ktT, SeS^WCT 
«ttSW&#Jfct*. nf-Y*i««TFTjWftftJfjh.* 
WM27*bl'$;xh?:*?2 3 3'C!Ml/Cg<. J ?" 
l/C> 5^*9 V (B 2 H 6 ) Jffl^H^^F-TStP 
+ ^Mij«J^ 2 3 4 » 1 X 1 0 2 1 atoms/ctf dOjftKT^ 
Ltz (11 1(A)), 

[0086] JJcfc, nf-r*AfflTFTICi3VVC, V- 

JRlftMrofc. Vi^bOV;?.?2 3 5-2 3 7£Jgj£ 
Ls nM*W41-4^l^^»tT^«ftfS«2 
3 8~2 4 2fc»jRl,fc. £*U4, 7*X7-f> (PH 
3 ) £fflV^*yl<-7°SrCfTV\ n ( »H2 3 
8-2 4 2C9 (P) $Ug£5Xl 0 ^atoms/cn? fc 1 

ft. 3F»ft*«2 3 8(cU:, m&nMrcmfctvfitf 
( B ) iWMtfiTV****, -WitJtLT 1/2-1 
/3c0ii^T"U^ (P) **jfiHiiSti*<0T, «am$*ifc 

yy(P)««W4#i«r<Tfcft<, TFToratttc 
«feWR4*.*£fctt**»->fc (Hi 1(B)). 

[00 87] *l/C, «*«<0nf-v*7l^STFT«L 
coig&ffo/t. CiTtty-h««2 3 1 SrVX^fc 

t x s eitewt n sfcft-s-i-s ^tmimz 4*yv 
-rrnxmoitz. math u * ( p ) <oaK« 5 x 1 

O^atoms/ctffcU 010 (A) fcj;{/01 1 (A) 

tan ( b ) -xsmtswtitoj&Knm&x. o t« 

JKT'»tl.^tT'\ ^«WK(in-^ft||i«2 4 
3, 2 4 405##JtW3:fl$. (011 (C) ) 

[0088] ^*i-e*ioiMtcassnsn)t ni 

JffiUIgfcfT -5 . £ <0Ig{4 7r-*X 7=->W9»*JB 

H1^V^7~-A« CRT Affi) ' Xff 0 ^hifX-% 
I . £ ,1X147 r -^X7--;«TSffitIg^ffo 
fc. »Si4It*M>s 1 PPnOilT. SF4 1 < {4 0 . 1 p 
MHT<93*£fflSW r C4 0 0-7 0 Or, ftSWfcHt 
5 0 0-6 0 O-CCffa tcOT'ft 0 , #«£WCi4 5 5 

o °ct- 4 mmcommzft^ tz . 

[0 0 89] £tf>jR7^-/HC*$WC, ^"-h*®2 2 
8-2 3 1 t®S.WM2 3 2jfcJtt*W*Tall2 2 8b 
-2 3 2b{4, *ffl*»fe5— 8 0n^>*8TTaN*»fe 



(C) 2 2 8c~2 3 2cjWEflS§*i4.-* 
OflWcgNM ( B ) 2 2 8 b-2 3 2b^ y/XfV 

(W) {^ft^tiiaft^y^xf-y (WN) tfjmz 

ti % (Ti ) co%&wmtt,i-?y (tin) t 

££fflV*fcg*£-£&7'9Xv#H$ilfc*'- b«l§2 2 
8~2 3 1*BLTfcR«t»JS-r«ii:**'r#4. S 
biz, 3-1 0 0%O7kS£^O#Bm#?\ 3 0 0- 

5 o o°ct i - 1 2®m<o?&T--)\sZft\ t \ 

ztifzmizx y)¥mmcoyy7v vmv Yim 
i-txuxht. mitmmmix. r?x-?* 

3Wt(r5XvfcJ:»)BiBStut*«SfflV%4) 

[0090] o te. Att¥*tM£?MMT 

Jfc*6* fttt¥#fM+fctta* (lxiO'Mxi 
O^atoms/cmM) wUHEafeWSff Lfc . * 

^±•5 *««T't> tft # * i t mmxhi 
(p) iz£.&y»/?v y^m 

(P) COHUK{401 1 (B)T'^Ucn^^^ 
JRT--;i^fc ± 0 s nf+ ^-^MT F Tfc J: tXp f-v * 

;pMTFTof-r *^»jajiw*» ^mim^mm. 
«238-242 tflw y ^ y yfztt ; t ^ 
•e*fc. ^^wmwkm 3 8-2 4 2 1 x 1 

0"-l X 1 0 19 atoms/cm3^Kc7)«7E*^ii^f Lfc 
(01 1(D)). 

[009 1 ] 014 (A) fciyii 5 (A) ttii* 

•C<0XSt fcftS T F T(7)±H0T£> 0 , A - A ' Brffl 

isitfc-CBrffitiai 1 (d) «0A-A'fcJ;t/c- 

C't^JStTV^I,. B-B'BfBfci^'D-D' 

s»0 1 6 ( a ) a xt/m 1 7 ( a ) mmmizm 

UTV^S. H14*JJ:VH1 50±!BHIi**-M8iSaR 

»*«204-207±Ky-b«S228~23 It 
«*1B«2 3 2*«EIK^tJ: dfc»«?tiTV^ . 
[0092] iSttftfc J: V*3Rfl:^)lS!6«IR7 bfc ^> 1 

(cu) zmftbtmm (d) tjww*. v^-r 
#nctrt>, »2<«iw)i<^HSJ«io. 1-io/^Q 

cmmSfct-^. S/c-fc, f-^y (Ti ) *??y?)V (T 

a) , ?y/xfy (w) % tijyfy (mo)HI 
mm (e) *hssmt'{4, 
f?y(Ti)^o. i~2MX*tr7rt'5-9A 

(Al)MiH(D) 245tU^^(TI) 
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mmm (e> 24 6ktxmtt:. mws(D) 

2 4 5542 0 0-4 OOni (Jf* t<{i2 5 0-3 5 0 
nil) fctfUWK, #M (E) 2 4 6&5 0-2 0 0 
Kttl 0 0-1 5 Onn) T?»R?*tfffiV* (0 
12 (A) ) . 

[0093] zlx. M«aaw*y- Man 

fc»Jftt*fc»fc»*« ( E ) 246 b mm ( D ) 2 
45tm'vl-yyW$,LX. 24 

SiC l 4 tC l 2 fcBC l 3 fc<0M£#X£fflVtf:h'5 
>f X -y ( E ) COUffi^gltl ( D ) 

tivxvhxvi-yrcmva (d> &HJS-r*;t 

t&ZbtfX'Ztc. 

[0 0 94] 014 (B) fcilflll 5 (B) te^Otf 
JB<o±fflEI*jSU A-A'BrfflijJjtXC-C'BrfflliH 

12 (B) ^A-A'tJjtfC-C'ICJMSl/O**. 4 
fc, B-B'BfBBtJit^D-D'BfiBttHl 6 (B)tJi 
tfHl 7 (B) AB-B'liitfD-D'lCWSLTVi 
4. 014 (B) tJjtfHl 5(B) fc£WC, ^-h 
1EII247, 2 4 8«--aWi, y-MM2 2 8, 22 

9, 2 3i<7)~%bS.%<onmiz%Mix^z>, 
am* b - b ■ tBfM*3 j: vd - d ■ una iz m turn 1 6 
(b) jsi^Hi 7(b) <Dmwmfrt>mt>fr 
x\ mimmmmmm (c> ts^oaw 

«*»JiW*WWI (D) fc**«««K«fMltTV^. 
[00 9 5] »l<0«aW»lR2 50{i5 00~l 5 0 
OmCOmZ b IXm 1 T"^-T# l 8 8 3 4fc{i# l 8 8 

4<9*ttT'iM^bksPHti'y 3>«£jsri,t*isbb 
ni2o««. ^cm mumwmti/v 

i H 4 £8. 4Pa-l/sec, N 2 O£203Pal 
/sec, Hi£84 4Pa-l/secl*Al/eRlEB9j4 0P*u 
«»iK4 0 Q"Cb U 0 . 4 W/cm* 1 

tT 1 0 0 0nmSDW$T'fM"t3. *«0», filfiWO 

«fcjtt*a^^ h*-^t««U' V-Xfil*2 5 
l~254fc. HWyKK2 5 5~2 5 85&3B(R-t 
&. 0ij*l/Ov5:vv&J, ^tSWrcttiOWE*, Ti 
ffiSr 1 0 Onm s T i %istsT)H-VM.1&3 0 On»u T 
iRl 5 0n**Wv?m?milXJBlitLiZ3ltim 

mmmb ut. 

[0 0 9 6] mz, n< v is'<.-i/?yWk2 5 9bLX, 
mti-Vaym. BMk^ynyjR, ifcliBHfcSfbi'y 

ay§?£:5 0-5 0 0nni (ftSSWCJi 1 0 0-3 0 On 

SWfUfcf), Stfc, £O^3 20B«#*fltfn:gfc 
if, A° -y 5^-*, 9 yji 2 5 9 fcgffi&aftS' U 3 yJi 



T 2 0 0 nmOJJ § £JBj$ L N £ W^T'^SWWSrff 

3 t.TFT^wttiflUifcs.LTiF* i^mm^mti 

S. ifUi. 3~10'0%O#*£-£&*B*«K «H 

nm.mnm%*x\ 3 0 0-5 0 o°cx 1 - 1 2H#ra<D 

fc, ma*ISB^2 5 0^-Mfi»R2 2 0*JB 

r S*iT V ^^-C*«<^(aBcWWIRS*L6 «t> ftiBS 
fi£^4T«fflfcflBt«taSIW4. ^LT, mi CO 
JfHi&Si§i2 5 0*»fc*<0T*fc**#-h««H2 2 
0^. y-h*a8K2 2 0*»feft*i|i«t*Ml2 04, 2 

1 0-2 1 2^fc^LT*SMk#»fH-4. RHKfc, 

T«2 0 2tfflv^fciMbafl»fc*fl:^'; a yjfc&»&«> 

JMi^wiSAOrtsistesfi*. ymitmmiizco 
x *> %um<r>miz* mmmit'> y 3 ygi£ « 

jWI & h . § (c . £ »77 XV7j<»b fc , ±^07j<* 

imiZti^X. A > 7-/<-J/ g y|2 5 9CMnffi«« 
Jftt-CtJV^TtAV^. (01 2(C)) 
[0097] 014 (C) tJitfHl 5(C) COtiClO 
«««O±H0SttSL, A-A'»TSfcJ:V'C-C'»Tffli4 
012 (C) OA-A'&J^C-C'tfcfJELTV^I.. 

B-B'BriiftiitfD-D'iflBttHie (Otj 

itX017 (C) C0B-B'i>J:t/D-D'(C*fi5tTV^ 

014 (O tHis (c) -c-(imioflp B 1teiiJi 

Sr«B&UT^1-*\ ft«^*«2 04. 2 0 5, 2 0 

7<7)07S§tLTv^vv/-xi3 itXb'M yffimizv- 

XIBH25 1, 252. 254kHW^H255. 

2 5 6, 2 5 8**»l<0«BIttilS]R{C»)SSnfc3^ 

[0098] -?-<om. ^mm^h^hmmwm 

K260S1. 0-1. 5AtiWflESt»jjW6. 

y-fSHTSK, BCB «y/y?n7ry)fSf 

~tr&9A TCDX y A 5 ■ H SrfflV \ 3 0 0 "CT'^ LTfl? 
«Lfc. LT, »2O«ia«S«JR2 6 0KHM>'E 
*2 5 8tat43yi'^h*-;^|RL, 

2 6 1.262 a*««, mmmm 
*mwbi-&wr$umwmmm^tiii&<. m 
mcom^^mmbi-h^mmmm^mm 
v \ *mmmxtem&m^Mi' B m*m t •* & fc» t , 

IWk-f y^'^A ■ XX ( I TO ) 1 0 OimcOffSfc 
XA-«y^-C^tJt. (013) 
[0099] ipUTN-aSUifc. WHI^OTFT 

t h*sbcoh*t f t b <Hr Uc^K^^s-fr & z b 
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ifix-^ti. aawg»fcH4pf-+*;i«TFT3o i . m 

l<7)nf-v^;kaTFT3 0 2 s H2<Dnf-v^ffiT 
FT3 0 3, ffittKCttB*TFT3 0 4, ffift^43 

T??-47vhV9 n JR. 

1 0 1 0 0 3 IHttigR<0pf-**A'&TFT3 0 1 

{4, *«^mWM2 04t:^*/WBJSfR«3 06, V 
-Xf«3 0 7a, 307b, FMVflW3 0 8a, 
3 0 8b£#l,Tli&. Hi <7)nf-^*;PS!TFT3 0 

2 fctt, 2 0 5 fc** */Hft£fl8ti 3 0 
9, y-h«S2 2 9fc*flriLDDfB«(Lov) 3 1 

0. V-X«W3 11, HW>HW3 12MrtTV^ 
4. icOLov^^f-^^^ltrJO^SJiO. 5- 
3. 0/xm, #*L<lil . 0-1. 5juif:Lfc. %2 
cOn^-r^STFT3 0 3t{4 s frK¥iWWi2 0 6 
£^*/WEM«WB 1 3, LovfcMfc Loff«W (? 
-h*Sfc*fir££V*LDDflS« , r&i3 s J2»Loffffl 

*l*Itf5*Stt0. 3-2. Ojunu #£L<f40. 5- 

1. 5juiT»4. l*TFT3 0 4Bi, Att¥#ft 
JI2 0 7tCf-v*;WB««W3 18, 3 19, Lofffi 
$3 2 0-3 2 3, V-X£tdiFU4>ffi®3 2 4- 

3 2 6 «:# I/O > * . Loff ««tf)f-ir 

§{40. 5-3. Ojui, fFSKttl. 5-2. 5m 
§*1EH2 32, 249fc, y-Mfi 
«8ftfc^ttm*»4.«*M»IRfc, »TFT3 0 4O 

3R*m!lDS*lfc^MWMi3 2 7 fc*>fe«J*»*3 0 5# 
JWUJftT'V*. 01 3T"{4M^TFT3 04Sr^l/ 

wkcoy- bmmmm^i^'-hmmk ix i>m 
[oioi] mhini o lz*mit. TFTfcjast* 

iH 4 . N 2 0, H , cr)m$tf*frt>im%tl$> WKtS.it 

mit^v a ymm^i z t izmmz . cwiMk 

jpffiW*ifiv\ fHRSfiSTFT^tttt 

nf+^;HTFTtll Sffi£0. 1 OV/decJ&i: 
0 . 3 0 V/decfilT, Vth£ 0 . 5 V£Lh 2 . 5 
T, Vlf^gWJKii 1 2 0ci«/V-secJa±2 5 Orf/V 
•secfirFfc-f*; Pft*/HTF 
TT14, SflSrO. 1 0V/deaGJLL0. 3 0V/decJHT, 

vth*-2. 5vja±-o. 5vot, ^mmmm 

(48 0 cmVV - secJJU: 1 5 0cm 2 /V' secJilTfc'tl. it* 5 

■ess. mmEm<t&ztw?$m 
6. 



[0102] [Hft0| 5 ] #»60!T14, £ftft4 T'ff 
SU:7?7Myvby?x»tf>>£>, T9t4T?Y 

vtmm&^mmiimf&xmmw-fz, mi 
muztti, si4K6 o i zmm-ti. m%mmi7m 

*t|6HI*>*t|t]»K6 0 2 fc(4, gftR6 0 3 , @Hfl#m 

H6 0 4fcj:tA'Er6]«6 0 5^^uc. mmzm 

Uf-^hftt»-5TKlW*J:dlcUfc. I/O 1* 

aHKfcstfo*«fc&. &m*m?>-xmiz£~>x~>- 
?a6«<oiaifc}Katm6 0 6*aAL, 

tfjfcJW (0^W KJ:oT^fcif±Lfc. ftAttft 
Ctt4M9IOiaMWmfefflvvh.Brfiv^. ;«J; o LT0 

1 9 K^-tT? -f 4 7 V h- >J ? XjffiUMftig«S|«99ft 

[0 1033&K, iwf^ yvhy^xa^^ 

*g«i0«^, EI 2 0«jSHBH4Jj:VEl2 1<D±HH 
tfflV^TK^Bt*. N. H2Ot02 1l4, 09-01 

3fc0i 9co®mtmmtttmwrifctb. mm^- 

^fflV^TV^I.. 02 1T^tE-E' (CiaofcBf 

fflifjs«4, 0 1 3 tc^tB*^ h y 9 m&mmmiz 
[0104] 02ott>v^r^r^7vhy^xa« 

(4, #5XffiS2 0 l±t»*Sflfc, B*gP4 0 6 
t . ^Hi-f B»EI»4 0 4 fc , B#f|^|g«)IB]i?&4 0 
5 ft* . «^««K:{iB*T F T 3 0 4 mif 

tixmrnztix^i. ««#ig»jiiiss4 04fc, m 
m-wmmA o 5 mtimy- vwrn 2 4 8 1 y 

-XSK2 5 4TH*TFT3 0 4fc«tttTV^. 4 
^ s FPC (Flexible Print Circuit) 7 3 liffl&A 
Jim- 7 34 K«tt3 ft. A#EK4 0 2, 4 0 3 

[01053 021 «4^^«^4 o 6<ouer-B*** 

*t±H0"C*6. ^-t«2 4 8{4, S^SftTV^ 
*V>y-MfiWR^UT*»T<02mWMl2 1 2fcS 

nctv^„ 0^{4trv^v^', W*1W4, y- 

Xffl^, |«WHW> n--«WTSr*LoffjBW!Wg 
«§ftTV^. ^^c, 2 6 3{4y~X|Bi|g2 54fcy~ 
Xffi«3 2 4i;Ony^^hgP, 2 64lih*U'f>'i» 

2 5 8fcFWyf«3 2 6fcc03y??bSS, 265 
ttFWVi»258i:iBWS26 1<03y^^M|{ 
T*4. ffift§*3 0 5(4, H»TFT3 0 4Oh-W 

3 2 6 3 2 7 4: M8« 

mZiflXmWk2 3 2, 24 9*«44fRWT»jS 
SftTV^. 

[ 0 1 0 6 3 Srfcs *»fi^J«T^T yv h- y ^XM 
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< , mmm 3 x* Uzffi&zmmm4 tzm lt^s 
izixi>. ^m<om^tm^ y 3 >mz x m 

JBV F T t J; 9^J& UcT? r 4 7V h U ? 

[0107] [n»j6 ] m 1 sm&m^mwnAti 
urn-, mm®, wmmcom^-mi^i-mxh 

4 . BXti*4 0 6 tlim*©y- hWBt n^cDV-X 
I2IS^hy?X«££l£LT^I>. B*®£ 
*>*VGA(D^, 48 0*O^*-MBH4 07i;64 0 
^V-XffiK4 0 8!WftfcSfu XGA<0«^fcHi7 
6 8*COir*- MJH4 0 7 1 0 2 4*^ V-Xffi^4 

0 8*«»JSSfL* . $>S««tf)BiihM Xii, 1 3 -f y 
^-^7^.^-&*f^<?)*§{i34 0iiunh^ l 5s 1 8W 
V*^9*<0*afcH:4 6 0«fc$r«. -^io&TM. 

( mx x ) ifrk % < % 1 1 m.m<nm 
x*h h *^(cii 6 >f 7 xcommj xmmwM 
[0108] «^««4 o 6 omMtf^wmm 

m 0 4 fcMMS-^iB»IUS&4 0 SiWRftfcfL-O**. 

(Al)^i(Cu) =5ri'^«mfff4W-blSiS£ 
»JKtiifc**#4U^. ifc, *«BHJ4A*SB?4 0 

1 fr^mmmtx-mmiAmm 02.40 

5XO*^«i, nunS^i & 0 , T 

ft* faW-6fcffliflfe:KJt*K»li|»**«>Tt 5 0 

4x*uz£5%mmmx?*-mmmi%i-&z 

biM^LhmX'^< , T a^W&i'co^- bMm 

[oho] zco x dmfcm&mmwu, mmm 
AxsastettTtT- < xv b y ?xa&K£fflwts« 

K4 0 4*»NM4 0 6OlM<Cftft't&A». Wf 



V vfcT F TT'^E t r ? f -f X V h y ?x 
aHEffefttf, TFT«flB!«»|BlHH5jK:^{iift^±<o 

[0111] [IWM7] SatMl~4Ttt, TFTO 

-)vmxi&$hi\Li$ ttm&mtmmtm&m* i 
Mtxmxtcm ix , *»^<oswkafl^c«fl:^ u 

[0112] [»18 ] *H^JT14, *#!li£7? 

r-fT'vhy^xa^rigx^^hn^s^-y-feyx 

mLt:M*M2 2TmWtZ>. 022 (A){i^5X 

211, X*ftJH2ira|B]i&2 2 12, Y*[Sj^OTij 
H1S&2 2 1 3*»felK4. Z0&ttlW2 2 1 Hi. XA 
>vf-fflTFT2230. «»^*2232, *SBfi«ffi 
TFT2231, *^EL»^3 3 3, X*fftjf|-^2 
218a, 2218b, tW2219a, 2219 
b, Y*l6jfl^2 2 20a, 2220b, 2220c 

[oii3]H22(B) mm-mmttoimmzTF 

1X^1. X>f»^TFT2 2 3 0ttHl3fc5H-p 

f-^^t#TFT3o ltrntixmi. mmm 

JBTFT2 2 3 1ttnft*MTFT3 0 3&RflHc 

Lxmmht&w 

[0 114] tZbX\ TFT<0±*tC|ftI*»-3T*&* 

zxn. ^mLmmmmmmmmmz^x^ 
itztK mmmi tmnizmmmmmjmzmmmm 

mt-t&zihx%&. zix. m^i^^y-y 
< w-zmmm y-mmti z t %>mezb 
h „ v vftuc i x t> , mtfim 1 t fcT*i & »tt 

•cr^r^ y ?*switE L«^mtf3!t6 

[0115] M9] *m*mixmzivfi: 
tv^< xv h y >?xmm xvm&i&mmwzE 
hmm^um«%imm'mmzm^ z t 

S. -?-t"C, -?"COj;9^«m3K^ga^^«fttLT 

^;^^<7, t'f**^7, ii^flgss* (tA'^p 
nytv-^, lute. «^«»=5rt') , ^b-y-i, 
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10 1 1 6] 02 3 (A) teA-y^ayh-a-^-e 

2001. m®Ai]%2 002. mmm2 003,* 
k 2 0 0 4 . *m<hm$&&m 

Lmmmizmmm 003 izmmxz 1 . 

[ 0 1 1 7 ] 02 3 ( B ) HVTXXJJTfo*). 

2101. mmm2 102, ^px^m2 1 0 3 . & 

^ 7 f2 104, A-.yr'J-2 10 5, g«2 1 
0 6Tlft&3tU>. WISM^l^fflEL^ 
£Kti353£il 2 10 2 taffl-f § ; k I) . 
[0 1 18] 023 (C) te^ffi«5re*>9. 
220 1. B«A^gg2 2 0 2. g«2 2 0 3. Jftft 
M >yf-2 2 04. *jj^2 2 0 5?«MU#l4. * 

^HM H B B ^^a^*«E L^gg«i^^a2 2 0 

[ 0 1 1 9 ] 02 3 ( D ) tefl'V-y-J»£tdtt°T * 

y-M.^t'<7)m^mtm^xh Y ). cpu^m^nii® 

2 3 0 8. IB«#2 304 %Zim*Ztlte*fc2 3 
0 1. 3VM3-92 3 0 5, 2 3 0 3 . *#: 

2 3 0 1 <Ol»Si*-flfc«^jai2 3 0 2Tfft£§tl 
6. H*§§E2 3 0 3 i##2 3 0 1 (C|BA&**lfc* 
^M2 3 0 2i:(i. Rtffi«*ajj*l,TfcJ^U m 

^ifctTS*. *ft230it3ybn-7 

2 3 0 5 if?*fSM2 3 0 3 fcli, ffl£(cE#££jtt 
*fcftfc*RiWIi:l/Cfc£V>U -fey^2 3 0 6. 
2 3 0 7*RMTit*jHi* fcliSli LT*>m\ 

*«w»aaiji^amr»E L^ga{i^^a2 3 

0 2. 23 03t3«W-4£fc**T&*. !Sj36if2 3 
0 3ttflg^CRT£fflVV&£fc 
[0 1 20] 02 3 (E) W^n^AfcfEftUsiEB 

0 . **2 9 0 1. 3*331 2 9 0 2 . Xt-#-gfl2 
9 0 3. IB»fs2 9 04. J*ffc*>f -yf-2 9 0 5Tlt 
ft. fEfiSKflctttDVD (Digital Versatil 
e Disc) ^ayy^hfa? (CD) fc£*JHv\ ff 
*rn/7AOS4^«^. t'7-W-A (ttzli 

*3@Itt&j3gK 2 9 0 2 JjatSfW** i fc #T'# 

[0121] 02 3(F) (4rV^7^^5T'*)D. * 
#2 5 0 1. g|*S§S2 5 0 2. «g?2 5 0 3. 
X^f-yf-2 5 04. (0^LftW 

*. *^«b b b «^m^*«e Lmm.&mm 



[0 1 22] 024 (A) ii7nyM7ny'i^^- 

x-hKi. %mm-^nx^mmw.2 6 0 1 . x? y- 

^2 6 0 2tMS«Sil4. #S^{43K*i&B**<ate«0 
S#fH*EKfc3lt)t* 6 £ t #T § S . 0 2 4 ( B ) fi 
U TSTn i/'x ? 9 . *ft 2 7 0 1 . 

&£J:tfll^§|g2 7 0 2. 59-270 3* X$nj- 
y 2 7 0 4 TUMtSfl* . *^ttSSNSit**tf>ffiW> 

[0 123] *4J S 02 4 (C) t. 02 4 (A) )3£ 
1/02 4 ( B ) fctJJt*3KR3l6¥»*JJ:Va^Si2& 
0 1, 2 7 0 2<D«ittf>-Wfc>ic*-. 3HBI£*5Rj3j:V 
^kmW.2 6 0 1. 2 7 0 2l43fijR3ie|SjR2 8 0 1 . S 
5-2802. 2804-280 6. ?A?uA -y?$ 
5-2803. t"-AX7' U v 2 8 0 7 . 
H«2808. <ifflM«2809. SM^* 2 8 1 0 
TUMUtfl*. SM3KS9R2 8 1 OJdtfMfcWB^pyX 
•flftSSfl*. 02 4 (C) T14fc a H ^gB2 8 08 

fc. 024 (o *xmx*itMiztemwt¥]/ 
0>7<)vj»** iR7<>uj>%i'mnx{>&\ t 

fc, 024 (D) {402 4 (C) fcfcttl>«^2 
80 lwflBtco-W^SUfcHT**. Mtli, 
#«**3R280Uiy7>?*-28 1 1. «28 
12. ^XTM281 3, 2814. ffl^^*^ 
281 5. *3CUyX2 8 16T1«*S*l6. N, 02 
4(D) (C*Lfc3SS3e¥*tt-MT'*-5TH^Ltefl! 

[o 1 24 3 ttz. zzx'im^izfr-itztf. 

tetcomzh. t^-yg^fW^-^y 

cox o iz*mmimmmm h#>x&< . hwi 
m^nrt m izmmtz z t mmxh i.ta^ 
mmmcom^mmmmmm 1 ~ 3 (otsdMbs^&ji 

v\ !9tWi~6<oifcoJ:d«rtia^**6>fejS&flWi 

[0125] [mm 1 o)*mmmxn. r?f^? 

M)^XS«*^Xk^bn;^S^-yfeyx (EL: El 
ectfo Luminescence) ^SrfflV'^l"IB^<0l^'^ 

^ («r. EL^iatiEt) tmtmiz^x 

Wfflth. 02 5 (A) li^^E L3iijVt*/K>!)±fflfa 
02 5 (A) fctJV^T, 10J4»K, 1 liiB 

xs. i2ttv-x«Bwg». \3&y-vmm 

nX'h *) , fUOnMgWiBR 14-16 ^st 
F P C 1 7 1=2 0 . WHMftNfc fiMSfii . 
[01 26] 025 (A) <OA-A'«WcWJB^-*BfH ' 
0?r02 5 (B) ISS*. £«fc*il«af<i:tWIMW> 

±*. #*L<iite»iii»avii3i5a5ojjErfc«iwg8 

0tS»t6. *tlWS8 0tt^-/Wl9"CTFTi:EL 
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vtzmmtmitbztixuz,. ^-/wrji9W47 
ct wzm-Kmrnm^x 2&cDm%.i)m>o&bitt> 

tlX^l. v— /l4n9<D*MIfcFPC17<9 

mmMmm±m8ixmn-&ffimki-&. %± 

ffl8 1{iv-Ur?-yffll| s x^JfHlffll, 7* /-/MS 
81. 7'f^:fA&fcO»fi£ffl^|>. 
[0 127] cwj:^ ^-/M*19£J:y7:?7M 

t"v h- y 1 0 tmm8 0 1 vmitbzti 

ms3tfimztih, L<nimms3iin^m o m 
m-tm%ki>%b*t$n. 3E*^j8 3{iPvc (jj?yt* 

VB 4£i4EVA (Xfl/^t 

#J8 3 7;l^ 'J7c*4ift J: S«ftt*Rfi<1« 

jtfcLTV^. 

[0 128]Wfl«8 0C(i#9*SL 7/l^-*7A 

XrVl'Xm, FRP (Fiberglass-Reinforced PI 
astics) S« PVF (^yt'X/^/M-T^ r-* ) 7 •< 

a s v-f 7 -7^;i/A (fi*ytt«a«) , #yx 
Xr;P7 -f ;w» N 7? 'J/P7 4)VJ±&tz\±T9 'J /MRS: 
b°m^Z>ZbtfXZZ>, *fc, m-umtoTfr§-fr 

Afg£PVF7^M^ 5-7-f/^mtJ^fflKt 

[0 129] 4fc, 02 5 (B) C^iTitlO^ T 
«2 lcO±t»IUKfflTFT (fit, ZZXnnj- 
•V */H!T F ' T fc P f - -V */PST F T £ C 
MO S I/O*. ) 22RtmmmTFT 
2 3 (fit, i£-C{iEL* ; ?A^rttStt&iW»t*TF 
TsWH^l/O*. ) *qBJS3*iTV>i. .Ift^cOT 
FT<D|*k #i:nf+^HTFT(;ttli*7 hdf-v'J 

«<7) l d Dffi®m&i htix^h. 

i0 13 0]«itf, »@i8fflTFT2 2i:LT. 0 
1 3t^i-pf-v*7l^[TFT3 0 1 fc nft*/HT 
FT3 0 2*JBV^ltfAV^. ■SMW>TFTfc 
lis KIWEfct* 1 OVfiLhT&HttHSlc* 

■t»l»n-f-v*;l^[T.FT2 044Jttt-f--h.fcBI*!5r 
«Bt**t4pf-r**fflTFTtfflV^ntfJ»^. 81 
<0 n-Hr*/UffiT FT 2 0 2 ii KM yfflfc^- h«fi 



i: vTt* L D D#Ktt fe*lfc»3frC*S 

mm&tn ovjjrrowuf, t^yh^vrm 
mzx&TFTcogmifbb'mx-z&cox'. hixm 

[0131301 3CDtmcD7?T< 7*V h 'J 

>S^fc«flJltm > C'5r6Jiiai*fi«R (WfcK) 2 6 
*«0±tB5M?JHTFT2 3<OHMyi:* 
^timt4iii!«WBtr*41iBWfli2 7£»j£iT 

® ( 1 Tot mm?, ) 4fcttiwfc>f yi^AfciwiaE 
mb<n\ii$tk*muz>zbtfx'%h, % lx, mmm 

27tmtUi^ *6HW2 8*»jfiU BSWffi2 7 

[01323?^. a«3W2 9t»jjw-4. nmm 

mm&fdtmmmbi-tum^K &tz. elwhic»4 
i&^mmbm^m mwhi. ® 

[0133] Sffijgliisr K-?x;^fflv^tlf 

1) *»«1-6ifC, ^7-^*^«gi:^S. 
ffitci, €s3^« (CCM) t^5-7-f;^-&fi» 

^*>-t^^. &mmb*y-7 out-m^ 

[0 134] i»3eJi2 9*»J«Lfc'?>s ^(0±fc»ffi 
3 0 . IKS 3 0 fc gf&ftl 2 9 CD#Bfc#£ 

^, *a+-c , e563W2 9fcfta3o*a«LT»is 

a»3El2 9S:^}gtt»H»T»«U ^* 
«L*v^*S+mfi3 0*»jjW-4fcv^jtl**« 

xf-v-ivm) <r>j&ms& fflTt>n fc x±®coz 
o*m*-mbi-&. 

[ 0 1 3 5 3 SnB, *HWJT'{4^3 0 fc LT. L i 
F (7-y-ftyf"7A) ffifcAl (T;U5-»7A) fliO« 

mmmm\^« mmmmm29±mmx 

lranffcOL i F (77«fW) Rt^t. *<0± 
t=3 0 0niJP<07;W5x^A|R*»|jtt6. 35fft s 

»«30(43 lT*S*lS«Wt*JV^i!IRl 6t«SK 
Sfi*. SHI 6J4MI3 0WWe««E*4i4fcft 

comftmT-S) 0 . mmm^-z 3 2 *■ 
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tfl/CFPCl 7(dB8KS*l*. FPC17±CttSfe 

[oi36]3i <,z^titzmmz&ux?m3 o tie 

HI 6 fc*«SWt«SBW-4fc«>fc. JfiaKttIt2 6 a 

So ^^x^{i«ra«iS^2 6<7)x>y^y^B#(a»mi 

ffl:jy??h*wUDffi»#) ^ffi»«2 8«x>yf-y 

m (&mjmmmn&mm) m&Lxa 

mtkW 4fc, «K«!2 8*x v ^y^t4IRfc:. 1 
mffittR 2 6 4 t'HS-Cx -y f-y LT t ftv >. ; 

mwmm e tmm sm mmmxhti 
a, hts-jucomti&mhnk-t&zktf 

[0 137] i»16tti/-^Sl9kaHR10 
fc<0ffl*IWa(fflL»iHBI8 1-«i*«fiTV^. ) £31 
r>TFPCl7C«RWt«aS<i*. =3r*3, 
SKI 6teowcKBHL)fc#, ffiflffitftl 4, 1 5 bft 

m^Lx^-vy^m 9^TS:a">TFPc 1 7jcm 
[01383 bmmmmmm® 

2 6t. _hffifflit^ia2 7 (A) fc, 0»aSr02 7 
(B) fcjj**. 026 (A) fcfcWC, ffi£240 1± 
(=IWt&;flfc.*>f yf-y7fflTFT2 4 0 2(401 3<D 
B*T FT3 04 fc|S] t«BtT»J«1-* . jTtOW- h 

Wit t -t h - 1 t ~ -?»t Frmrn s ^x/;« 
7>t-*- bffijtt i/o*s# h u r^y- Mast***. 

[0 139] 4fc, «86SWIfflTFT2 4O3tt01 3 
"Cwrrtll 0>nf-v*/H!TFT3 0 2 
6. -cOTFTfflitii, VlsJymiZCDfry-hnfek 

■vT-t&LDDtfmmtiKmmx'h o . ** 

fflffiTFTteE LSR?*a6h.4«SHI*IMfrt*fc*<0 

KWliWiiBi. 
■y -v y TftrJ: S#ft^|*tt#S5V>*?"C& h h . 
*<0fc*. «aBW»fflTFTty-h«Sfc-aiJ* J *fl: 
£ L D D«tW£»ttS i k XT F T<0#ft£B&^ »f£ 
X4'y^y 

2WTFT24 0 2<0h*M yH3 5&IEIS3 6fci^ 
■CTOHMWUT F TW- b «fi 3 7 fc«SWICffK3 
jfcTV**. 3 8f^^l»iem(i, X-f»*y/ 

fflTFT24 0 2<0>*-hftfi3 9a, 3 9b£«ftWlC 

[0 14 0] *^»JT'{i«»f^J«fflTFT2 4 
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[ 0 1 4 1 ] 4fc, 02 7 (A) fcjjrfj; 3 fc, tSffil 
«PfflTFT24 0 3^y~h«S3 7i:!Sr4i3Wi2 4 
0 4 T"5k2 *ll>f!«T\ *SBW»HT FT2403<OK 
MS^MOfcWWWI-LTMr*. £<ofc&. 24 
o 4 -c^gfL&fflwrctta yfy^mm^lxi . ^co 

3 yrV-f 2 4 0 4 ««Sffii«fflT F T 2 4 0 3 <D^- 

f*. fcfe. KMy«4 0li«iSffitei* (««) 2 
5 0 lfcSSKSfu »fc-£w«BWSntfe*i , rv^. 
[0 1 42] XA >yf-y^fflTFT24 0 2MfWm 

mm f t 2 4 o 3 co±.wm y a y^4 

UfflMti. *W±fcttfJB«S»irc** s Fffl'ffcK4 2 
jWBJfc&h.*. 3 Fffl'fbll4 2fcfflv^TFTtJ:&gB£ 

•c^te^^sci-rJi^fcs. lot, g?Btyi£-e 

§ *tf ftTfflliffcJR* U 3 6 ± 3 (clXVa^XUtti 

[ 0 1 4 3 ] 4 3«Rlttt«^^#1tK-C^I>H 
S«® ( E L*f<0|Bffi) 0 . m8BSI»fflTFT2 

4 0 3<0H W yfcH^Wfc^S^I) . «*mfil4 3 

^44a, 4 4bt j; vmztitm {mmzmtt ) 

LjWaStTVVjrV^ R (#) , G («) , B (W) 

UVh'xi/y (PPV) JR, ^'J t*x;^;i,A-y-;P 
(PVK) 4fU7/^^y*!Sr^*W5>fi*. 
H, PPVJffllELflfl!: LTB»«4i»t««tt 

Mtli r H. Shenk,H.Becker,07Gelsen',E.Kluge, 
W.Kreuder.and H.Spreitzer, "Polymers for Light Emi 
tting Diodes" .Euro Display,Proceedings,1999,p.33- 
37 j 1 0-9257 6#4H8tiBaSnfc J: 3 

[0144] mmmmk ixa, ^mzmtth 
mmiziii/Ts#V7*-uyv-]sy, m&izmi 

i-hmmatxv? *-i/y\L-uy, H&zwtt 

*)V7 x~lsym^tH£&\ KW43 0~15 0m 

(*4t<{44o~i ooni) koximw fit. a 
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x\*xv^-mmmmb ixm^m^ttz 

mm^mwAxstb ixmmmnmmizm^ 
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[0145] *mw,Mvimm4 5o±tcp e d ot 
(^JWxy) ^JtlJPAn i (^ur-uy) T" 
=5rl»iE?LftAl4 6£|£tt£««ftii<Dg?Bfclh LT 
V^S. ^LT. IE?LaA«4 6cO±aiSBfl#«JiT^ 

*mt47 mil t>m. *mm\mis. mm45 
x$l$l § fuzmtmm^z x ( t f t<^> jjsrtm 

* i t h ifi , Bafcttoffiv ^SfcWMEfl&AJi * 
JIM t &HT»J*t § fc*>, W5:RB 0 ffiffl"ttSK7S 

[0146] E§||4 7 4T»JSS<lfcl*^*ri«J(Hlt? 
24 0 5*%KW*. $rtK ££?V^EL*?2 4 0 
5tt s MXttt (Hfefi) 4 3, ?&ftg4 5, jEft&AS 
4 6M'Hi4 7t«$^3yfyt^it. 02 

7 (a) iz*~f£dmm®4 3iiMmcommum 
-m-ifzib, nm&WEL&f-bLxmzts. & 

[ o i 4 7 ] t z hx\ *mmmxii, nm4 7<o±tc 

3fet»2^-y^-^g>'i!4 8*ift{tTV^. 112 

^7 g y)S4 8 fc Lx\imm.mmtz\mit 
ms&rmmtLw zmmt, want e urn 

fc«DW3r*0Hi»o. ifi(c J: *) E LfS^ScoftUtt 

[0148] &±CD£ 0 fc#§»9E LfSV1*;Wi 
02 7WJ:3fr^Oi!B^S>&4I8Ran&#U *7 

^'JTaAtc3lV^«iBi!l*fflTFTfcSflrt6. 

[0149] 02 6(b) \mmm<?>mmwM^ 

tOtem. «StW«lfflTFT2 6 0 U4B1 3(0p^ 

^htft3o i tmtmmx'Bt8.t&. fmru 
*x\mwmiitmmii\m^\ *mmmx\t< mm 
mm mm) s o t ixmmmmmm^i. n*«(c 
\mt4 >WAk mm® t m^x^mnm 
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[0 1 50] ^LT, «KBrC*6^^ 5 la. 5 1b 

^TSr&%3ei 5 2 iffltfLZtih . *<0±fctt# U >7A 

h *- b ( a c a c K fcSSBSflS ) 
^«^A«5 3, 7/P$-?A£&?$r*»«54** 
ffM§*U>. £C0*a, ^54*V^y^-^ 3 y^ 
fcL-Ct«l6t4. £3LTEL#f26 0 2!We&S3 
*3S*«*0*£s ^«5 2t«Ltffl> * 
EPT^SfiS i 5 lcTFTM»«SftfcaBK««5ricrti*» 

SBHWBT F T 2 6 0 1 lip *;H!T F T?fM-f 

[0151] &±cr>£ otc, tlJPJTWE Lift^g 

»4. mMm9<nn?mz5<7mr^t ixm^izbt^ 

[0 1 52] 027 (B) te*U>fc|IIB0ittJ|&*» 

*36*Wfci3VvC, 2 70U4;U >yf-y/fl?TFT2 
7 0 2OV-Xl2$L 21Q3\%XA -yf-y/lTFT 
270 2«0y-M». 2 7 04(4maifJOTTFT. 
270 5ij:r3y7 : >^. 2 70 6. 2 7 08{i«Sffi*& 
2707{4EL3m-f!» 0 

c o 1 5 3 ] 02 s ( a ) a, z^mmxmvim 
si2 7 o 6 zmb Ltz^mxhh, 
w*m8L®m 2706 *w>&umk %z * o c 

[ o 1 5 4 ] *fc, 02 8 ( b ) mmm2 7 0 

8*y-MS»2703fc WfcK»7fe«^<0tfrCib 
S. 02 8 (B) T14«a^H2 7 0 8i:> i -b 
ffii^2 7 0 3 fcaWKrfeJjrV^J: a fciWtfcflBtfcfc^T 

^. 7 0 8 b y- MQK2 7 0 3 fcTH* 

[ 01 5 5 ] 4fc, 02 8 ( C ) (4r02 8 ( B ) COW 

mkmizvmm27 08ty-M»2 7 0 3t 

JWt»W5 J: 3 

««ttlft«2 7 0 8*y-M»2 7 0 3OV^ 

§ fciS««fl:-t & i fc * S T# I), 028 
(A) . 028 (B) -C-«4«»iE$IJffl)fflTFT24 0 3^ 
^H=***»*«E*flaW*fcJWC3y7 e V^2 4 0 
4mif&tmblX^&1)K ayr>^2 4 0 4m 
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[ 0 1 5 6 ] «stfJfflIfflTFT2 4 0 3 b IX®2 6 
( A ) t^-ti 5 Wm<F> n f-r *;UST F T & ffl 

4 o 4coKb*) t ixmmmzm^&mmtf 
<m& ^^tzwm^ttih l d d^jsw^s ti, 

•C«46. 4fc. 028 (A) , (B), (OOffiit 
t*JV^T<>H«t3>'7*>^2 7 o 5£^fB&-f tfi 

[ 0 1 5 7 ] ft, *»WT'StE L^^acOHIK 
ffitttt , 1 TSjstfT F T<0»Jfi*» S>aHR LT 0 2 

8fc«tl!!I»t»JW*UrAV\ 4fc, H»J90«-f 

CO 1 58] 

muzimmb tx*%wi,zz.zsi h 4 , n 2 o, h 2 
m. axmmmm^mmmmizm^tzbiz 

J:0Vthi/7h*hSr<BTS^hUXIc«bT33&SrT 
FT*ft=IW-*£ £W J; 

wi^w^iSE L^ga^iss^i,^^ 

[01] TFT^f^lS^^-TWIl. 
[02] TFT<7)imTU**tm®. 

[03 ] ints-ft**^ i) nyi^ *Mo sffl 
igoc-v#e^^-r0. 

[04 ] mtta.ttxm.i' v n yjR«iKw»ie«ptt* 
^0, 

[05] ®m*mmcoimmz*-fm. 

[06] TFTcoMiUStSliiil. 

[07] TFT<OfmiS**tBfffl0. 
[08] TFTOfj^Sfc^Brfflia. 



[09] H*TFT, »IlIg&OTFTcr)#Ml^% 
^fBrH0. 

[010] B»TFT, IE»IUS§OTFTC7)«IS 
[011] MfTFT, ig»HSgOTFT««ttS 

&^tBrffi0. 

[012] mm f t , mmmmr f T<mmm 

[01 3] W«TFT, »HlS§COTFTcr)|lTffl0 o 

[014] K«BI»^T F T<omDgt*rt±ffl 
0. 

[015] mm f T^Mig^^-r±H0„ 

[0i6] mmmcoTFTcDimxnz^tMm 
0. 

[017] «KTFTO-f^Ig^-tBfffi0„ 

[018] m&mmmcDA&jim. s«l Ma 

M^^1-±ffl0. 

[019] %n353@l0flBi &^t»fffi0 o 

[020] ?s B H B ^^KoffliS *a?tmw. 

[02 1] i^ffli$<DK£^-r±M0. 

[02 2] T^r^7'vhU^^a#«EL^^B 

[02 3] ^#ft:^a^-tFlJ^^t0. 

[02 4] rni?x??-<7)-*MZ*-tm. 

[02 5] E L^^KOffiitSr^t±H0S.y ; »Tll 

Ho 

[026] ELmmmcommmwmm. 

[02 7] e Lift^gf <oH«*<o±iiiiafc EIB5H. 

[028] e Lmmmmmi$cD®mcom, 

101 

102 a, 10 2b WMS&.i'Vzym 
10 3b M B i«*«| 

104. 105 m*mm 

110 y-M6WR 

114,115 y- hmm 
120 JiigittiMi 
121, 124 v-xmm 

1 2 2, 1 23 FWym« 
12*5 A.y^-^ g yjg 
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